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CHAPTER 1 
 
 
 
 
INTRODUCTION 
 
 
 
 
1.1  Background 
 
 
 Flexible structures are widely used in engineering system.  For example, in 
civil engineering applications include skyscrapers and bridges, in aerospace 
structures include propellers, aircraft fuselage and wings, satellite solar panels and 
helicopter blades and in electromechanical systems include turbo generator shafts, 
engines, gas turbine rotors and electric transformer cores [1].  Flexible structure 
systems are known to exhibit an inherent property of vibration when subjected to 
disturbance forces, leading to component and/or structural damage [2].  That is why 
the vibration of flexible structure needs to be controlled.  The purpose of vibration 
control in flexible structures is to dampen the response of the structure to external 
excitation.  There are two methods to control vibration; passive and active vibration 
control (AVC).   Active vibration control consists of artificially generating canceling 
sources to destructively interfere with the unwanted source and thus result in a 
reduction in the level of vibration at desired locations [2]. 
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Active vibration control is characterized by two complementary processes; 
identification and control.  In the process of identification a suitable model is 
developed that exhibits the same input/output characteristics as the controlled 
process (plant). In the process of control a control process is determined, 
implemented and tested on the plant on the basis of the identified model and 
control/performance objective [3].  
 
 
In order to solve an engineering problem (usually of a physical nature), the 
problem have to formulated as a mathematical expression in terms of variables, 
functions, equations, and so forth. Such an expression is known as a mathematical 
model of the given problem. The process of setting up a model, solving it 
mathematically, and interpreting the result in physical or other terms is called 
mathematical modeling or briefly, modeling.  
 
 
 
 
1.2  Statement of the Problem 
 
 
 In order to design a controller for vibration system, the mathematical model 
(mathematical equation) that represent the system must be obtain. Many 
conventional methods for system identification can be found in the literature, such as 
Least Squares (LS) and Recursive Least Squares (RLS). However, these methods 
have the potential risk of getting stuck at local minimum, which often result in poorly 
identified model [4]. In this project, Genetic Algorithm (GA) identification technique 
is sought to avoid the problem of convergence to local minima. After the 
mathematical model is achieved, the project is continued to develop controller using 
Genetic Algorithm-Active Vibration Control (GA-AVC) and the performance are 
compared to the conventional RLS-AVC controller.  
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1.3  Objectives 
 
 
1) To carry out system identification of vibrational structure using conventional 
parametric modeling techniques known as Least Squares (LS), Recursive Least 
Squares (RLS) and intelligent parametric modeling known as Genetic Algorithm 
(GA). 
 
2) To develop conventional active vibration control using Recursive Least Squares 
and intelligent active vibration control using Genetic Algorithm.  
 
 
 
 
1.4  Scopes 
 
 
1) Data acquisition of vibrational structure. The data is obtained from other 
researcher. The data is simulated based on finite difference method. 
 
2) Parametric modeling using LS, RLS and GA.  Modeling is carried out using LS, 
RLS and GA based on ARX (Auto Regressive with eXogenous input) model and the 
data obtained. 
 
3) Validation of model using one step ahead (OSA) prediction, mean squared error 
(MSE) and correlation tests.  Validation of model is carried out to observe the 
performance of LS, RLS and GA. 
 
4) Development of active vibration controller for vibration suppression of the 
flexible plate structure using conventional RLS-AVC. 
 
5) Development of active vibration controller for vibration suppression of the 
flexible plate structure using intelligent GA-AVC. 
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6) Comparative assessment between RLS-AVC and GA-AVC in terms of 
comparison between uncontrolled signals, RLS-AVC and GA-AVC controlled 
signals in time domain, spectral density and attenuation of the signals in decibel 
(dB). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
